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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery 
wherein the mixing amount of a positive electrode active material is 
optimized even if a mixture positive electrode active material in which 
lithium cobalt compound is mixed with spinel type lithium manganate is 
used, while the mass ratio between the mixture positive electrode active 
material and a negative electrode active material is optimized, for 
improved discharge capacity and cycle characteristics. 
SOLUTION: Related to the positive electrode, a positive electrode 
mixture whose main component is a mixture positive electrode active 
material in which lithium cobalt compound is mixed with spinel type 
lithium manganate is held by a positive electrode collector. The mass 
ratio (B/A) between a mass A of positive electrode active material and 
mass B of negative electrode active material is regulated to be within 
the range of 0.1 5X+0.263<B/A<0.11X+0.41, where A is mass of the 
positive electrode active material per a unit area of the positive 
electrode, B is mass of the negative electrode active material per a unit 
area of the negative electrode, and X is mass ratio of lithium cobalt 




compound in the mixture positive electrode active material. «* * «*" d ° 
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"Lithium secondary battery" 

[0015] 

As for lithium cobalt oxides, similar results can be 
obtained when using lithium cobalt oxides represented by the 
general formula: LiCoi_ x M x 0 2 (wherein M is at least one element 
selected from B, Mg, Ca, Sr, Ba, Ti, V, Cr, Fe, Ni, Cu, Al, In # 

Nb, Mo, W, Y and Rh, and wherein O^X^ 0.1). Among them, in 
order to have particularly excellent discharge characteristics, 
it is preferable to use lithium cobalt oxides containing Cr, 
Mn, Al and Ti. 
[0021] 

3. Preparation of Negative Electrode 

95 parts by mass of a natural graphite powder (with 
Lc value of not less than 150 A and d value of not more than 
3.38 A) and 5 parts by mass of a powder of polyvinylidene 
fluoride (PVdF) as a binding agent were mixed together to 
prepare a negative electrode material mixture. Next, N-methyl 
pyrrolidone (NMP) was added to this mixture to prepare a 
negative electrode slurry. Subsequently, this negative 
electrode slurry was applied onto both sides of a negative 
electrode current collector (copper foil) having a thickness 

of 18 l±m by a doctor blade method, thereby to form a negative 
electrode material mixture layer on both sides of the negative 
electrode current collector. Herein, when forming the 
negative electrode material mixture layer, the amount of the 
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slurry applied was adjusted to have a mass B per unit area of 
the negative electrode as shown in Table 3 below. These were 
dried and rolled with a compressing roller to a predetermined 
thickness to have a filling density of 1.56 g/cm 2 , and were 
then cut into a predetermined size (for example, width of 42 
mm and length of 300 mm) to obtain negative electrodes xl to 
x29 . 
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